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Farby

* V kazdom okamihu dopadéa na kazdy bod
sietnice mnozstvo fotonov roznej vinovej
dizky. Meranie na jednom bode sietnice za
cas At da celu distriblciu pocetnosti
fotonov urditej vinovej dizky



fotons.m

n=1100;

pole = unifrnd(0,70,1,n);
plot(pole);

pause;

m = length(pole);

pole = iterate(pole,4,10);
m = 1000;

pole = pole(1:m);

pole = max(pole.-30,repmat(0,1,m));
pole = pole .*10;
plot(pole);




Iterate.m

function res = iterate(pole,iter,w)
m=length(pole);
for i=1:iter
nove = zeros(1,m);
for j=w+1:m-w
nove(j)=mean(pole(j-w:j+w));
end
pole = nove;
end
res = pole;
endfunction
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Priklad signalu - pocty fotonov (v zmyslenej jednotke) za
jednotku casu
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Priklad signalu - pocty fotonov (v zmyslenej jednotke) za
jednotku casu

Aka je to farba ?
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Farby

Na sietnici oka su v jednom ,bode* bunky
obsahujuce bielkovinovy receptor — capiky -
sluziace na farebné videnie. Prislusny receptor
meni svoju konformaciu vplyvom dopadu
fotonov urditej vinovej dizky a vyvolava signal
tomu zodpovedajlcej intenzity iduci do mozgu.
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loadcmf.m

cmf =]
360, 0.000129900000,
361, 0.000145847000,
362, 0.000163802100,
363, 0.000184003700,
364, 0.000206690200,
365, 0.000232100000,
366, 0.000260728000,
367, 0.000293075000,
368, 0.000329388000,
369, 0.000369914000,
370, 0.000414900000,
371, 0.000464158700,
372, 0.000518986000,
373, 0.000581854000,

830, 0.000001251141,

0.000003917000,
0.000004393581,
0.000004929604,
0.000005532136,
0.000006208245,
0.000006965000,
0.000007813219,
0.000008767336,
0.000009839844,
0.000011043230,
0.000012390000,
0.000013886410,
0.000015557280,
0.000017442960,

0.000000451810,

0.000606100
0.000680879
0.000765145
0.000860012
0.000966592
0.001086000
0.001220586
0.001372729
0.001543579
0.001734286
0.001946000
0.002177777
0.002435809
0.002731953

0.000000000




detectors.m

loadcmf;

m = 1000;

r = zeros(1,m);

g = zeros(1,m);

b = zeros(1,m);

for i=1:length(cmf)
r(cmf(i,1)) = cmf(i,2);
g(cmf(i,1)) = cmf(i,3);
b(cmf(i,1)) = cmf(i,4);

end

plot(r,'r',g,'g',b,'d");




Detektory x,y,z

Citlivost troch detektorov v nasom oku

| I B

0 200 400 600 800 1000




response.m

fotons;
detectors;
plot(pole.*r,'r");
pause;
plot(pole.*g,'g’);
pause;
plot(pole.*b,'b");
pause;
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Farba

Vysledkom su len tri Cisla, neberie sa ohlad na to
ktoré vinové dizky oko prave drazdia

=oo



Farba

e VVSimnime si, Zze detektory X, y a z kreslime
cervenou, zelenou a modrou farbou

* Pozor, to nie su detektory Cervenej,
zelene] a modre| farby

Do mozgu z oka vsak ide farba v podobe
troch Cisel



Farba

to vyuziva monitor pocitaCa, ktory generuje len tri vinové
dizky — Cervend, zelenl a modru — pomocou nich vsak v

mozgu dokaze vyvolat dojem “lubovolnej” farby
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Farba

Vskutku tieto dve rozne distribucie vyvolaju rovnaky vnem
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Farba

vnem je rovnaky a je to Seda (aj biela by to mohla byt)




Preco je to Seda?

« Ako sme vygenerovali signal v nasom
priklade ?

o AKo priemerovany nahodny signal z
uniformnej distribucie

e Farba je statisticka vlastnost’ distribucie

vinovej dizky fotonov dopadajucich na bod
sietnice



Preco RGB ?

e Preco si konstruktéri monitorov vybrali prave
cervenu 700nm, zelenu 546.1nm a modru
435.8nm ?
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Farebny diagram CIE

e Oko posiela do mozgu vzdy tri Cisla —
X,VY, Z

e Tento priestor mozeme namapovat do
<0,1>x<0,1> (X XxY)

X = Xx/(X+y+2)
Y = yl(x+y+2)
Z = z/(X+y+z) = 1-(X+Y)



loadcmf;

m = 1000;

r = zeros(1,m);

g = zeros(1,m);

b = zeros(1,m);

for i=1:length(cmf)
r(cmf(i,1)) = cmf(i,2);
g(cmf(i,1)) = cmf(i,3);
b(cmf(i,1)) = cmf(i,4);

end

X = zeros(1,m);

y = zeros(1,m);

fori=1:m
if (r(i)+g(i)+b(i) > 0)

x(1) = r()/(r(+g()+b(1));

y(1) = g()/(r()+g(i)+b(1));

endif
end

for i=1:m
X(1) = round(x(i)*100)+1;
y(i) = round(y(i)*100)+1;
end
plot(x,'r,y,'d");
pause;
obr = zeros(100,100);
for i=1:m
if (x(1)>0 && y(i)>0)
obr(101-y(i),x(i)) = 255;
endif
end
jpgwrite("gamut.jpg",
obr,obr,obr,100);




Monochromatické
svetlo vo
farebnom
diagrame

kde je aka farba?




gamut.m (pokracovanie)

mm = max(max(cmf(:,2:4)));
rr = 255*r/mm,
gg = 255*g/mm;
bb = 255*b/mm;
plot(rr,'r',gg,'g’,bb,'b";
robr = zeros(100,100);
gobr = zeros(100,100);
bobr = zeros(100,100);
for i=1:m
if (x(1)>0 && y(i)>0)
robr(101-y(i),x(i)) = rr(i);
gobr(101-y(i),x(1)) = 9g(1);
bobr(101-y(i),x(i)) = bb(i);
endif
end
Jpgwrite("gamut2.jpg”,robr,gobr,bobr,100);
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Monochromatické
svetlo vo
farebnom

diagrame podla
farby

kde je biela?
kde je Cervena?
kde je modra?
kde je zelena?




gamut.m (pokracovanie)

xX = sum(r)/(sum(r)+sum(g)+sum(b));
yy = sum(g)/(sum(r)+sum(g)+sum(b));
xX = round(100*xx)+1,;
yy = round(100*yy)+1,;
robr(101-yy,xx) = 255;
gobr(101-yy,xx) = 255;
bobr(101-yy,xx) = 255;

rl=700;

xX = r(rl)/(r(rl)+g(rl)+b(rl));

yy = g(r)/(r(rl)+g(rl)+b(rl));

xX = round(100*xx)+1,;

yy = round(100*yy)+1,;

robr(101-yy,xx) = 255;

gobr(101-yy,xx) = 0;

bobr(101-yy,xx) = O;

% aj pre gl=546 a bl=436
jpgwrite("gamut3.jpg",robr,gobr,bobr,100);




Realne monitor
nevysiela Cisto
monochromatické
svetlo, preto
skuto¢né RGB
padne dovndutra,
blizSie k biele

za moznost’
vyjadrit farby v
linearnom
priestore
zaplatime dalSim
obmedzenim
farieb.




Vyjadrime s RGB I’ubovol’nu farbu ?

Systern: SMPTE

Primary || LT n arts (X, ¥ )
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Farebné modely

Monitor potrebuje tzv. aditivny farebny
model, lebo je zdrojom svetla

Iny model potrebujeme pri farebnej tlaci,
kde sa od bieleho papiera svetlo odraza a
my tam tlaCime filtre ktoré zabranuju jeho
prichodu do nasSich ocCi. Vtedy sa hodi
flalova, tyrkizova a zlta. (subtraktivny
model)



Duha

e vznika rozkladom svetla ma
monochromatickeé zlozky.

o 7z dat CIE pre jednotlivé detektory ju preto
mozno priblizne spocitat v RGB



rainbow.m

loadcmf;

m = max(max(cmf(:,2:4)));

r = 255*repmat(cmf(:,2),1,100)/m;
g = 255*repmat(cmf(:,3),1,100)/m;
b = 255*repmat(cmf(:,4),1,100)/m;
jpgwrite("duha.jpg",r,g,b,100);




Duha

« Z citlivosti detektorov fahko odvodime ako bude
vyzerat duha - spektrum mono-chromatického
svetla

360nn 830nm

Ultrafialové svetlo Infra éervené
zZiarenie ziarenie



Priklad rozpoznania farby

e AKo rozpoznat oranzovu farbu?




Duha

 Na duhe je vidno oranzovu farbu a vidime:

— neobsahuje modru zlozku
— obsahuje proporcionalne viac ¢ervenej ako zelenej

360nm 830nm

oranzova

(Pozor: nie kazda farba je na duhe, napr. Seda)



Model

If (blue <c, && c, <red/green < c,)
then orange

kde c, jemale ac,<2<c,
Akée sualec,, c,, Cc;3 ?
Z fyzikalneho modelu to nezistime

Dovod: nik nevie kde je hranica medzi
Zltou, oranzovou a cervenou

Musime pozriet normu — dohodu o
hraniciach oranzove]



Norma

http://en.wikipedia.org/wiki/Orange (colour)
http://en.wikipedia.org/wiki/VVariations of orange

orange = |

255, 229, 180;
251, 206, 177;
255, 153, 102;

Orange (web colour)

— Colour coordinates — ﬂ — Colour cootdinates — ﬂ — Colour coordinates — ﬂ 2 54 1 1 1 94 .
- ] ] )
Hex triplet AFFAEOD Hex triplet #FZsE00 Hex triplet #2E4E00
sRGBE  (r.ob)  (255,165,0) RGBE (g by (243,133,0) RGB® (.o.b)  (150,75,0) 248, 131, 121,
HSV thy=,w) (397 100%, 100%) HSV th, s, %] (33°,100%, 95%) HSW th,s,v)  (30° 100%, 59%) 2 .
Source casmitsvel] Source FEatEes] Source Pretrees] 5 5 ' 1 6 O 1 O 1
E: Mormmalized to [0-265] (byte) B: Mormalized to [0-255] (byte) E: Mormalized to [0-254] (byte) 255 165 O .
] ) b)
Dark erange (web colour) Carrot orange - nm 255, 127, O,
— Colour coordinates — ﬂ — Colour coordinates — 0 2 5 5 140 O .
- - ] ] 1
Hex triplet #FFSCO0 Hex triplet HEDS1Z1
sRGBE  (r,m bl  (255,140,0) RGBE  (ro.b) (237,145, 33) 243’ 132’ O’
HSV (h,s,v)  (34° 100%, 100%) HSV h,=,v)  (33° 86%, 93%) 255 117 24
Source w1 szl Source [Unsourced] , , :
E: Mormalized to [0-265] (byte) E: Normalized to [D-255] (byte) 249 77 O .
] ] ]
Orange peel 237, 145, 33;
— Colour coordinates — 0 — Colour coordinstes — 0 2 O O .
25, 150, 0;
Hex triplet #FFLOOO Hextriplet  #ccetoo
rGBE  r o) (255, 160,0) RGEE (r, o, b (204, 85,0 204, 85, O,
HSV  (h,=,%) (387, 100%, 100%) HSW  (h, =, v) (257, 100%, 80%) 150 75 O
Source [Unsournzed] Source University of Texas at &ustin[’] y y

E: Mormalized to [0-255] (byte)

E: Mormalized to [0-258] (bute)

];



Metdda

Podla normy vypocCitame parametre
modelu:

If (blue <35 && 1.1 <red/green < 3.3)
then orange

A musime este zabranit' aby sa priliS
clerne bars pomermi oranzoveé bralo v
uvahu: red > 50

(red, green, blue € <0,255>)




fil="MSG2-d02-434-200901292230.jpg";
img = imread(fil);
sz =size(img);
for i=1:sz(1)
for j=1:52(2)
r=1img(i,},1);
g =img(i},2);
b =img(i,},3);
c =r/(g+l);
if(r>50&&c>1.1&&c<3.3&&b<35)
img(i,j,:) = [255,255,255];
else
img(i,j,:) = [0,0,0];
endif
end
end

jpgwrite([ "org-" fil ],img(:,:,1),img(:,:,2),img(:,

1,3),100);







Dakujem za pozornost!

Andrej LUcny

WWW.microstep-mis.com/~andy



